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Abstract 
This study aims to provide and identify the best tools for measuring the quality of food service in Malaysian hospitals. The discussion focuses on the 
models used to evaluate the performance of food service operation in hospitals, as well as review critiques, issues, and the latest findings. Many tools 
have been introduced in the previous studies. However, the decision about the best fit tool to measure the quality of hospital food service is still unclear. 
Future study should be conducted, and an empirical test that examines various dimensions, such as food and meal service quality, staff/service issues 
and physical environment must be considered in the evaluation. 
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1.0 Introduction 
Issues about hospital food service operation have been discussed over the years mainly in relation to patients’ satisfaction, and it has 
become an important indicator to assess the effectiveness of hospital service operation (Al-torky et al., 2016).  Patients’ satisfaction 
refers to the extent to which the patients’ feel that their needs and expectations are being met by the service provider (Ware et al., 1984). 
The main goal of a hospital food service can be considered as achieved when meals are carefully planned and customized to meet 
patients' specific needs (Dall’Oglio et al., 2015). 
The quality of the food served to the patient plays a major role to measure patients’ satisfaction with their overall hospital experience 
(Hartwell & Edwards, 2001). Many studies have been conducted to research patients’ satisfaction with health care facilities and services. 
However, the number of studies that specifically address the satisfaction with food service in health care facilities is comparatively low 
(Doninia et al., 2008; Ferguson et al., 2001). Previous studies reported that the food service quality was evaluated by in-patients based 
on several factors such as nutritional value, taste, texture, variety, sanitation, portion size, temperature, meal time and servers’ 
characteristics (Fallon et al., 2008; Theurer, 2011; Wright et al., 2006). It was suggested that the patients’ attitudes and their level of 
satisfaction with hospital food service depend mainly on these factors (Fernando & Wijesinghe, 2016).   
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Hospital food service is known as an essential element of the treatment process which affects the recovery length and quality of life 
of the patients (Sahin et al., 2006). Malnutrition is a key concern since it increases a disease’s severity as well as lengthens recovery 
duration and hospital stay (Hartwell & Edwards, 2003; Sahin et al., 2006; Wilson et al., 2000). A previous study reported that in-patients 
were found to suffer from malnourishment, due to the lack of basic knowledge about dietary requirements and practical aspects of 
hospital’s food provision (Kondrup et al., 2002). A study reported that food preferences, condition of the disease, and dependency on 
hospital food are the contributing factors for malnutrition risks among geriatric patients (Shahar et al., 2002). 
Monitoring patients’ satisfaction with the food service is an important component of risk management because a decline in their 
satisfaction with food and service could contribute to the risk of malnutrition (Wright et al., 2006). Measuring patient’s satisfaction is the 
main concern for a food service provider in order to improve patient acceptance and food intake, and this may indirectly reduce the risk 
of malnutrition (Hannan-Jones & Capra, 2017). Currently, only a few validated tools to measure patients’ level of satisfaction with hospital 
food have been published (Dall’Oglio et al., 2015). A validated and widely used questionnaire provides several aspects including food 
and meal service quality, physical environment, staff/service issues, and overall satisfaction with the service that can be used as a form 
of measurement. However, such studies usually examine the level of choice and variety apart from the temperature of the meals and 
beverages as elements that can influence the quality of food and meal services (Hannan-Jones & Capra, 2017).   
Findings based on patients’ surveys do not provide rich enough information on what causes quality problems or what food service 
professionals must do in terms of quality improvement, especially in Malaysia. A research area that focuses more on food service 
operation and management or other attributes which may influence the patients' satisfaction with hospital food service is still lacking. 
Therefore, it is suggested in a study should be conducted to provide a standard measurement tool to measure food service quality that 
will help to improve the service operation so patient’s satisfaction and needs can be met. 
 
 
2.0 Literature Review 
 
2.1 Food Quality 
It is important for hospital food service provider to ensure the quality of the food served is good and it can satisfy the patients during 
their hospital stay to promote optimum recovery. The increase in the quality of foods and hospital food service will indirectly increase 
the contentment that patients will have with the food served and the food services given (Abdelhafez et al., 2012). According to Chang 
et al., (2014), food quality measurement is defined as the overall quality, taste, freshness and eye appeal of the food. In the most recent 
study by Hannan-Jones and Capra (2017), it was established that the quality, appearance, and taste of the meals served, rather than 
the serving that provided more satisfaction to the patients. Besides that, they suggest that attending to other aspects of the quality of 
the meals may be far more important than the plate itself. Previous studies reported that food characteristics such as taste, appearance, 
variability, and warmth are the aspects which may influence the patient's satisfaction with hospital food service (Mangunsong & Junadi, 
2017). Good appearance of the food served will also stimulate the appetite of patients to consume the food. The visual appeal of a meal 
can either stimulate the appetite or cause depression (Singh-Ackbarali & Maharaj, 2014). 
 
2.2 Meal Service Quality 
A previous study found that the presentation of meals was the only variable that predicted the overall satisfaction with more than half of 
the subjects rated the meals as good/excellent (O’Hara et al., 1997). A study by Jeong and Seo (2014) reported that both food quality 
and service quality significantly influence patients’ satisfaction with hospital food. This finding was supported by Messina et al., (2013) 
who claimed that meal service quality including food quality and staff/service issues are among the factors that were significantly 
associated with the overall sense of satisfaction. They suggested that a wider menu, ingredients information, and serving time, food 
distribution, and food presentation, could also be important variables to measure. In another study, texture and temperature were the 
most significant attributes that were found to determine patients’ satisfaction (Hartwell et al., 2007). It was also reported that satisfaction 
with food service was strongly associated with variety, flavor, meat and vegetables texture, temperature, meal taste (Wright et al., 2006). 
Therefore, the findings indicated the need to regularly monitor patient’s satisfaction by offering a wide variety of meals, flavour, 
temperature, texture, and tastes, as these aspects were the main variables that influenced patients’ satisfaction with food served in the 
ward. 
 
2.3 Staff Attitude/Service 
Staff attitude in food service operation refers to personal hygiene, neat and cleanliness, friendliness and being polite as the indicator to 
measure the quality of food service. Even though the staff’s attitude/service is less important, but it does have a slightly significant effect 
on patients’ satisfaction (Messina et al., 2013). The patients may not be satisfied with the staff’s level of hygiene especially in the absence 
of gloves while serving the meal. The hygiene aspect of food preparation is the main concern of patients (Mentziou et al., 2014). In 
contrast, other studies have suggested that various aspects of service such as friendliness, politeness, and helpful nursing staff were 
considered essential in meal delivery (Gregoire, 1994; Tomes & Peng Ng, 1995). It was proven that the interaction between the staff 
and patients during a meal service could also influence patients’ satisfaction. A similar finding by Jessri et al., (2011) reported the food 
quality, quantity, meal service, and staff attitude were the factors which influenced patients’ satisfaction. In addition, Abdelhafez et al., 
(2012) also reported similar findings where it was proven that staff/service issues, the taste of food and food temperature had been 
significantly associated with the overall satisfaction of hospital food service.   
2.4 Meal Distribution System 
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The types of food distribution were among the issues which were considered relatively important in monitoring and measuring the food 
service performance. A previous study found that the patients were more satisfied with the trolley system more than a plated meal 
system as the temperature is maintained well with trolley system (Hartwell & Edwards, 2001). A similar finding was also reported in 
another study on the bulk versus trolley system by Hartwell et al., 2007), and it was indicated that the plate system has the benefit of 
having an appropriate portion size, but poor temperature and texture; while the trolley system has the benefits of the correct temperature, 
texture, and good flavor. Jamaluddin et al. (2010) claimed that bulk-trolley food service system is associated with patients’ satisfaction 
and energy-and-protein intakes; it was also found that patient’s energy and protein requirements were not attained from the hospital 
food served. However, the bulk-trolley system reported in this study did increase the satisfaction and food intakes of the patients. In the 
other study, it was established that room service is a new approach by the hospital to improve patients’ satisfaction. Room service has 
been reported to improve patients’ nutrient intake and assists in their recovery (Sofaer & Firminger, 2005). 
 
 
3.0 Conceptual Models 
 
3.1 Existing of Theoretical/Conceptual Models 
Previous researchers mostly utilized the basic theoretical model for food service as shown in Fig. 1 (Jacobs & Kok, 2016). The aspects 
of food service concept that are usually proposed include food quality, service, choice variety, presentation, and autonomy.  The 
summary of various aspects of the food service concept is shown in Table 1. Physical environment and patient characteristics are also 
included as the influential factors that may affect patients’ satisfaction outcome in a study. In the model, patients’ satisfaction should 
increase in tandem with the higher service quality they perceived (Oliver, 2010). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: Foodservice concept (Jacobs & Kok, 2016)  
 
Aspects Sub-aspects 
Food quality Flavour  
Texture  
Temperature 
Presentation Portion size and volume 
Crockery and cutlery  
Colour 
Choice Dietary variety  
Across-meal variety 
Within-meal variety 
Service  Attitude  
Appearance 
Autonomy  Flexibility 
Understandable and accessible system 
Table 1: The summary of the aspects of food service concept. 
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A model by Hartwell et al., (2006), proposed that it is important to incorporate several disciplines to evaluate the actual patient 
experience of food service quality. A theoretical model in Fig.2 was developed to explore the factors of satisfaction and knowledge, 
including the service element which involves mixed methodologies that take into account the complex nature of hospital foodservice. 
The model also investigates the interactions and connections involved in the process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3: The influence of the environmental factors on food intake among residents in a nursing home. Source: (Buckinx et al., 2017) 
  
The result of the study in Fig. 3 showed that environmental factors have less influence on the food intake of the residents, apart from 
their perception of the quantity of the food served (Buckinx et al., 2017). The study suggested that future research should focus on a 
more complex design with multilevel investigations to examine the association between the age and other characteristics of the 
population subgroups. Therefore, a standard measurement to assess food environments and policies can be developed and evaluated 
to improve the current dietary assessment methodologies (Larson & Story, 2009). 
 
3.2 Existing Model of Questionnaires Development in Hospital Food Service 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4: Conceptual model for developing the questionnaire for ACHFPSQ. Source: (Capra et al., 2005) 
 
Characteristics of 
nursing home: 
 Tool: an interview 
questionnaire 
consists of 12 closed 
questions  
 Subject: directors of 
each nursing home 
 
Food intake: 
 Tool: Food-weighting 
method for 3-day 
period. 
 Subject: nursing home 
residents 
 
Environment during the 
meal: 
 Tool: a video approach 
during meal time 
 Subject: nursing home 
residents 
 
Residents perception of 
the environment: 
 Tool: a self-administered 
questionnaire 
 Subject: nursing home 
residents 
 
 
Volunteer workers perception 
of the environment: 
 Tools: video records taken at 
the nursing homes and 
questionnaire 
 Subject: volunteer workers 
(expert and non-expert in 
geriatrics) 
 
 
Environment 
factors influence 
food intake 
WHFPSQ 
 Initial trial conducted 
(n=240) 
 21 items were developed 
 Food quality 
 Meal service quality 
 Staff/service issues 
 Physical environment 
 Using factors analysis 
and Cronbach’s alpha 
coefficient. 
Expert 
consultation by 
dietitians and 
managers 
Published 
literature 
ACHFPSQ 
 Refinement of 
WHFPSQ (n=2347) 
 18 questions 
 Revised factor analysis 
matrix 
 Food service system 
involved: 
 Full cook fresh 
system 
 Frozen system 
 
WHFPSQ: Wesley Hospital Foodservice Patient Satisfaction Questionnaire 
ACHFPSQ: The Acute Care Hospital Foodservice Patient Satisfaction Questionnaire 
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Various studies related to hospital food service and its impact on patients' satisfaction have been developed. The Acute Care 
Hospital Foodservice Patient Satisfaction Questionnaire by Capra et al. (2005) has been widely used in many studies to evaluate 
patients' satisfaction in food service operation. The ACHFPSQ was adapted from the original WHFPSQ (Fig. 4). The model categorizes 
food service into four main aspects and facilities with detailed information about each component. The study suggested that it helps if 
the patients’ groups or location can be identified in studies where satisfaction is of concern. 
 
 
Fig. 5: Conceptual model for developing the questionnaire for Meal Quality Audit Tool. Source: (Banks et al., 2017)  
 
The most recent questionnaire to audit the quality of hospital meals was developed by Banks et al., (2017) to assist dietitians and 
food service managers in distinguishing areas for improvement (Fig. 5). It will be used to determine the quality of delivered meals during 
a normal meal service at the point of service to the patients. However, the study was conducted among dietetics and food service 
dietitians which only focus on temperature, accuracy, appearance and sensory. In contrast to the ACHFPSQ questionnaire developed 
by Capra et al., (2005), this Meal Quality Audit Tool (MQAT) is reliable in terms of temperature and accuracy domains. However, the 
appearance and sensory dimension reliability needs to be improved. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6: Conceptual model for an online version of the self-administered FFQ. Source: (Kato et al., 2017)  
 
The most recent study was conducted by Kato et al. (2017), they introduced a more advanced approach of data collection using a web 
questionnaire (Fig. 6). Online dietary assessment tools have more advantages compared to the printed questionnaire as they generate 
automatic and direct data storage and have the potential to become valuable research methods in future research. An online survey 
system (web-FFQ) used in the JPHC-NEXT protocol was developed for the purpose of using it in a large-scale cohort study. The validity 
of ranking individuals according to their dietary intake and its usability was compared between web-FFQ and the printed FFQ for 
• Expert opinion
• Dietitians
• Food service 
managers
Development of 
MQAT
• Refined the MQAT
• Test the interrater 
reliability.
• Subject: Undergraduate 
dietetics students 
(n=60)
• Test content validity
Phase 1
• Revised MQAT 
• Subjects:
• Senior food service 
dietitian (n=12)
• Validity of the MQAT
Phase 2
• Reliability of finalised 
MQAT
• 8 separate meal quality 
audits were conducted.
• 1700 patient meals 
were evaluated.
Phase 3
12D - WFR 
Development of 
web-FFQ 
Self-administrated semi-
quantitative printed 
questionnaire 
Usability 
 Time 
 Convenient 
12d – WFR: 12-days weighed food record 
FFQ: Food Frequency Questionnaire 
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combined usage. It is was suggested that the web-based dietary assessment or survey tool offers more advantages as it will improve 
data quality, time and cost efficiency (Labonté et al., 2012). 
 
 
4.0 Implication and Direction for Future Research 
\\The purpose of this study is to determine the possible factors that may affect patient’s satisfaction with hospital food service and the 
most suitable tools to evaluate the quality of hospital food service. It is important to determine the factors and closing the gaps regarding 
patients’ satisfaction with a food service operation. The researchers have proposed a conceptual model framework which includes the 
quality of food, meal service quality, staff attitude/service, physical/environment factors, types of the food service system and patients’ 
satisfaction outcome. The researchers aim to consider each of the possible factors that may influence patients’ satisfaction in the 
proposed integrated model (Fig. 7). This is because doing so will make it more specific and it could accommodate different types of 
factors that reflect the patients’ satisfaction with the quality of hospital food service.  
The study should focus on factors such as food and meal service quality, staff or service quality and physical environment that give 
the outcome of the current food service quality in the hospitals selected in the study. Four aspects in ACHFPSQ such as food quality, 
staff/service issues, physical environment, and meal service quality, will be included as the main aspects that will be evaluated. However, 
the ACHFPSQ reported have some limitations as the tool could only explain 61.2% of the variance in the overall satisfaction (Capra et 
al., 2005). In addition, the study performed by Jamaluddin et al. (2010) using modified ACHFPSQ claimed that the questionnaire did not 
measure factors that influence hospital food consumption, nor did it differentiate between the acceptability of different kinds of food. 
Other than that, Vijayakumaran et al., (2016) in their study found that emotions (both positive and negative) have been identified as one 
of the factors that indirectly influence patients’ meal experience and food intakes in hospital. Therefore, it is suggested that a few 
additional aspects such as medical condition (e.g., pain), emotions, types of delivery system and food preference should be investigated 
further in order to identify the possible factors that influence patient’s satisfaction with hospital food service. 
Environmental factors should also be further investigated in order to explore the problems that arise in food service operation 
(Buckinx et al., 2017). This study includes both quantitative and qualitative methods using a self-administered questionnaire different 
indicators (e.g. noise, space, conform, light, odors, perceived satisfaction of meals, taste, and presentation of meals, service, and setting) 
answered by the residents and two separate panels (including one who work or expert in geriatrics and one panel who is non-expert in 
geriatrics) after having watched a video of mealtime in each nursing homes. However, there are certain limitations that have been 
highlighted regarding Buckinx et al.’s study, where the residents were probably not representative of the general nursing home 
population because of the selection criteria of the population. It was also claimed that the video approach did not represent the reality 
and no specific validated questionnaire was posed to assess the environment of a dining room. It was suggested that interviews with 
food service staffs should have been conducted to support the validity of the findings from the main methodology and provide more 
information related to the actual factors that affect the performance of hospital food service. 
Other than the environmental factors, feedback from staff is also important given the requirement of cooperation and integration of 
several disciplines to provide the actual patient experience of food service quality (Hartwell et al., 2006). Because the research was 
conducted based on a single case study, with a small-scale qualitative study of patients’ and staff’s views on food service, the issues 
raised are regarded as relevant to other cases that represent similar theoretical conditions. Therefore, a generalization about the findings 
can be made. Organizational research is recommended for the evaluation of the hospital food service to assess and improve the 
communication between staff from different disciplines to improve the quality of hospital food service. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 7: Proposed model of the development of measurement tools for hospital food service operation 
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The online dietary assessment tool was introduced by Kato et al., (2017) who introduced a new approach in the survey method as 
it offers advantages over printed questionnaire such as automatic and direct data storage of answers and this tool has the potential to 
become a valuable research method. However, in the proposed model of the measurement tools development, it might not be similar in 
terms of response time and mean interval between different type of food delivery system, wards disciplines and the location of internet 
access, since the printed and online questionnaires were not compared. 
A pilot study should be conducted to take into account of expert opinions and feedback from dietitians and food service managers 
to improve the usability and usefulness in practice (Banks et al., 2017). It helps determine whether the proposed measurement is well-
constructed and suitable for psychometric testing (Davis, 1992). Reliability testing will be conducted in a structured way to ensure the 
consistency of the measurement tool. Theoretically, the reliability of the tools (e.g., questionnaire) should be ensured to aim for a large 
sample to include equal distribution of respondents from the hospitals and wards discipline.  
Therefore, the online web application (Fig. 7) is proposed for future research to improve the data quality, time and cost efficiency of 
to examine hospital food service operation. It is hoped that this research will contribute to a new approach and practice in monitoring 
and improving the quality of service in health care especially in food service operation. The online web application will provide an effective 
measurement of patients’ satisfaction and will provide quick data process to improve the quality of food service. This research will act 
as a reference for developing a specific measurement and evaluation of food service performance in future research, especially in 
Malaysia. 
 
 
5.0 Conclusion 
This conceptual model is necessary to identify the correct methodology in developing a suitable and reliable tool to evaluate the quality 
and performance of food service operation in a hospital setting. Furthermore, it is proposed that the data evaluation should use a new 
approach of electronic data which is simple and fast. This will indirectly improve data quality, and it will increase time and cost efficiency. 
Therefore, more research should be carried out especially in Malaysia as this study could only provide baseline data and methodology 
for future research. 
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